The static shielding of a charged impurity embedded in a quantum plasma is studied with the use of linear-response theory. The required response function is calculated in the random-phase approximation with a uniform magnetic fieM applied in a direction perpendicular to the surface. The surface is assumed to be an infinite potential barrier. When quantum-interference effects between incident and reflected electrons scattered off the surface are ignored, an analog of the DebyeThomas-Fermi shielding law for a semi-infjnite plasma is derived when all electrons with the same spin are in the lowest Landau level. In the quantum strong-field limit, the induced electron number density is calculated numerically. The results, which exhibit Friedel-Kohn oscillations, are analyzed when the depth of the impurity below the surface is varied. It is suggested that these effects might be studied experimentally by conversion electron Mossbauer spectroscopy in appropriate materials.
I. INTRODUCTION
The static shielding of a charged impurity by a quantum plasma has been a subject of considerable interest. The problem has been divided into two areas of consideration. One is the shielding of an impurity in an infinite plasma, and the other is concerned with the effect which a surface has on the induced potential and screening charge amund an impurity. However, as has been shown in nonself-consistent Hartree single-particle theory by Horing, 'I Rensink, and Glasser ' for a bulk plasma at zero temperature (T=O) in the presence of an external magnetic field, the shielding is spatially anisotropic. In addition, the Friedel-Kohn oscillatory behavior is significantly modified by high magnetic fields. It is the purpose of this paper to study the combined effect of Landau quantizatloil alld R sllrfacc 111 dctcrlllll1111g tllc static shlcldlng 1RW. Our understanding of the static shielding of a point charge in an infinite plasma, in the absence of a magnetic field, is based on work of Friedel and of Langer and Vosko. 7 The result of Langer and Vosko for the induced charge density and screened potential at T=O exhibits long-range oscillations with a radial wavelength m. /kF and an envelope proportional to r, where kF is the Fermi wave number and r is the distance from the impurity.
The Thomas-Fermi approximation gives an exponential at large distances with the charge and effective potential confined to within a distance of the order of the Debye screening length. The corresponding problem for a semiinfinite plasma in the absence of a magnetic field has been studied by Equiluz and others.
The result for the Debye-Thomas-Fermi (DTF) static shielding potential for an impurity in an infinite plasma, in the presence of a magnetic field, was first derived by Horing, 
Here,
(2.8a)
B""(q", qy)=-f dx e " g"(x)g"(x+xo(qy)) .
Expanding V( r, co) in terms of its k"Fourier components, we have 5~i , f dx c"(
Therefore, making use of the results in Eqs. (2.8) and (2.9) in Eq. (2.6), we rewrite p, (q, co) as
where we have now extended the sums over k, and k, ' in Eq. (2.10) to a/I multiples of rc/L as well as zero since the k"k, ' =0 terms make no contribution to the sum. We also have C""(qll)-:B ""(q", qy)-
where s = fiq ll /2»n*co, an-d L"" "is a I.aguerre polynomial. The form for C« (qll ) where kDkF=(m*coplfiMp (m*/2)'~a nd pH = (2m*-co, /fi)'~. The plasma frequency is given by cop 4'--ne /m* where, in the quantum strong-field limit, the electron density is n =(m* co, p/2)'~/rc fi . kp is defined by k, =(2m'q/e')'" Substituting Eq. (3.5) into Eq. (3.2), with l. = 00 and co=0, we obtain the static shielded potential for a semi-infinite plasma in the CIBM. We write the result as V(r, co=0)= Vi(r)+ V2(r), In Fig. 1 we have plotted the total induced electron number density p(r) and the contribution pz(r) associated with the surface dispersion formula, for the CIBM. An impurity is located at the surface of the plasma. The induced electron number density is plotted as a function of distance into the plasma along the polar axis perpendicular to the surface. For Figs. 1(a) and 1(b Fig. 1 also show that the long-range oscillatory behavior of the induced electron number density in the quantum high-field limit has a FriedelKohn -type "wiggle»» in a direction parallel to the magnetic field. In Fig. 2 the total induced electron number density p(r) due to an impurity on the polar axis at zo --2k+
' within the plasma is calculated. For Fig. 2(a) the magnetic field Ho --0. The magnetic field Ho --200 kG for Fig. 2(b) . In Fig. 2 , p(r) is plotted for points r lying along the polar axis for a degenerated plasma. Comparing Fig. 1(a) with Fig. 2(a) and Fig. 1(c Figure 3{a) shows that there are Friedel-Kohn oscillations in the total induced electron number density.
A comparison of Fig. 3(b) with Fig. 1(d In the limit of zero temperature, X (q, co=0) of Eq. +y F' '(a;p, y) .
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